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ChangchunObservatoryhas achievedthe high frequencylaser ranging and daylight laser ranging since 2009 The data
guantityalwaysrankedsecondn theworld, butthe dataquality is not improvedasthe systemAt presentwe havedonea serial
of measurementen data quality stability and have provedto be very effective In the upgradeof software,it includesdata
identification,autotime biasandrangebias, auto gatecontrol, the passdurationand echoesaumbercontrol. In the upgradeof
hardware, there are laser intensity control, target calibration improvementsand detector housing After taking the above
methodsthelongtermbiasis betterthan 3mm,shorttermbiasis betterthan20mm

Introduction
Changchurb t a t noutinel§ ksHz SLR operationsinceJuly 2009hasundergone
alot of improvemenbn systemstability. The dataquantityanddetectiomability of
ChangchunSLR station kept improving since KHz upgrade,making it easyto
acquire data both in night and daylight And the space debris observation

succeededince2014 However,the stability wasnot improvedasthe system A
lot of methodshave beendoneto improve the dataquality of ChangchunSLR

system
Softweare

Data identification:

The dataidentificationusedin reaktime observationsothatwe could ensurereturn
signalsin thedaylightobservation
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Fig.1 Appearance of SLR Tracking Interface
The dataidentificationalsousedin dataprocessingthein r e p w 1 soeldeasily

be picked up from the flooding noise The dataidentificationis suitablefor all the
targetsevenfor TOPEXandspacedebris

Fig.2a Data process without data identification

Fig.2b Data process with data identification

Auto Time Bias, Range Bias and Gate
The TB andRB arecalculatedn reakttime during operationandif theyareapplied

Into predictionin reattime, thefi s | ocoptleealataline will be madevery small,
which is very usefulfor dataidentification It is usedboth for SLR andDLR. The
TB fitting alsousedin processWe could acquiremoredataafteraddingTB before
dataprocessThegatecouldalsobeautccalculatedn reaktime.

The pass duration and echoes number control
The echorate, passduration and elevationwere regulatedaccordingto technical

recommendationalibrationis now automatedcand more frequentlydone We use
5000 returns per calibration session and guide RG automatics the RG for C-
SPAD beforereturnarrivesis now tunedfrom 65 ns(asGraz)to 100ns
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Hardweare
Laser Intensity:

The variation of laser intensity may causedifferent responsetime for detector,
leadingto jitter of systemdelay To investigatethe error source,part of system
statusis keptconstant The narrowbandfilter andiris arenow usedin bothdayand
night observationin orderto keepconsistencyf thereceivedsignalstrength

Fig. 3 Narrow Band Filter Spectrum

Target Calibration Improvements
Reflective covers are applied on the ground target, the detector housing and

exposedpart of the optical path so as to reducethe effect of sunlight on the
mechanicastructuresanddetectorcircuitry.

Detector Housing
The temperaturedo affectd e t e adspomsdime accordingto our experiment

While during the daytime,the temperaturearequite differentbetweenthe sunlight
and shadow This causesthe SLR systemdelay to vary in one HEO pass A

thermostatichousingfor detectorwas installedto keep the temperaturedetector
stable soasto avoidtemperaturalrift effect

Fig. 4 The Structure of Target and Detector Housing

Data Quality

After takingthe abovemethodsthe long term biasis betterthan 3mm, shortterm
biasis betterthan20mm.

Fig. 5 Short Term and Long Term Bias Stability of Changchun Observatory




